Osterix induces Col1a1 gene expression through binding to Sp1 sites in the bone enhancer and proximal promoter regions.
Bone-specific transcription factors promote differentiation of mesenchymal precursors toward the osteoblastic cell phenotype. Among them, Runx2 and Osterix have been widely accepted as master osteogenic factors, since neither Runx2 nor Osterix null mice form mature osteoblasts. Recruitment of Osterix to a number of promoters of bone-specific genes has been shown. However, little is known about the functional interactions between Osterix and the Col1a1 promoter. In this study we determined in several mesenchymal and osteoblastic cell types that either BMP-2 or Osterix overexpression increased Col1a1 transcription. We identified consensus Sp1 sequences, located in the proximal promoter and in the bone-enhancer, as Osterix binding regions in the Col1a1 promoter in vitro and in vivo. Furthermore, we show that p38 or Erk MAPK signaling is required for maximal transcriptional effects on Col1a1 expression. Runx2 has been shown to activate Col1a1 expression through binding to sites which are located close to the Sp1 sites where Osterix binds. Our data show that overexpression of Runx2 and Osterix leads to a cooperative effect on the expression of the Col1a1 endogenous gene and its promoter reporter construct. These effects mainly affect the long isoform of Osterix which suggest that the two Osterix isoforms might display some differential effects on the transactivation of bone-specific genes.